Switchable MRI contrast agents based on morphological changes of pH-responsive polymers.
Magnetic resonance imaging (MRI) contrast agents are effective tools in both medical diagnosis and life science research. Various smart contrast agents have been developed for the visualization of biological phenomena. These contrast agents have molecular switches that increase or reduce MRI signal intensity in response to the target biological reaction. Therefore, novel approaches to the design of molecular switches for versatile in vivo studies using MRI are eagerly anticipated. Here, we report one such approach for the development of molecular switches based on morphological changes of pH-responsive polymers. We designed and synthesized three types of contrast agents based on a linear homopolymer or spherical copolymers with two different cross-linking degrees. The relaxivity measurements showed that these agents have molecular switches that respond to pH changes, and fluorescence studies indicated that these switches are based on the alteration of the molecular tumbling caused by pH-responsive morphological changes. As a result, the spherical polymers possess promising characteristics for the development of switchable MRI contrast agents.